Meningococcal meningitis is a well established potential fatal infection characterized by fever, headache, petechial rash, and vomiting in the majority of cases. However, protean manifestations including abdominal pain, sore throat, diarrhea and cough, even though rare, should not be overlooked. Similarly, although disseminated infection could potentially involve various organ-targets, secondary immune related complications including joints or pericardium should be dealt with caution, since they remain unresponsive to appropriate antibiotic regimens. We hereby report the rare case of an otherwise healthy adult female, presenting with acute abdominal pain masking Neisseria meningitidis serotype B meningitis, later complicated with recurrent reactive pericarditis despite appropriate antibiotic treatment. There follows a review of current literature.
Introduction
Meningococcal meningitis represents a severe -potentially fatal -infection characterized by fever, headache, petechial rash, and vomiting. Increased clinical suspicion and prompt diagnosis is pivotal to ensure favorable outcomes. However, uncommon manifestations including abdominal pain, cough, arthritis, vasculitis, or pericarditis can mislead the attending physician, while requiring combined treatment with agents other than appropriate antibiotics. Acute abdominal pain as initial manifestation of meningococcal infection is extremely uncommon, typically located around the right abdomencommonly around the right iliac fossa. It can be commonly mistaken for acute cholecystitis, appendicitis, or mesenteric adenitis. Therefore, patients tend to initially present to surgical emergency departments. Pericarditis is also an uncommon (3-19%) but well-recognized complication of meningococcal disease. 1 Presence of multiple factors differentiate between direct invasion by the organism (disseminated meningococcal disease with pericarditis or isolated meningococcal pericarditis), from an immune mediated reactive pericarditis (RMP 1A and B ). In the context of previous clinical improvement, negative serology for infectious and autoimmune diseases, and presence of medication -sensitive meningococcus strain, we decided that pericarditis was immune-mediated and a combination of methylprednisolone and colchicine at 24 mg and 0.5 mg qd, respectively, was initiated. The patient showed clinical and radiologic improvement and was discharged 19 days post admission on a tapering scheme of corticosteroids (Fig. 1C) . Interestingly, approximately one and a half months later -at the time on 4 mg of methylprednisolone -the patient started complaining again of retrosternal pain. She visited a tertiary hospital where recurrence of moderate pericardial fluid was confirmed, while reinstitution of methylprednisolone 8 mg/d and ibuprofen 600 mg/tid was followed by gradual improvement and discharge shortly after. Since then, the patient has again presented in our department twice with recurrent pericarditis while on methylprednisolone tapering. After eight months of follow up and slow tapering scheme of corticosteroids and NSAIDs the patient remains in excellent condition, without symptoms and out of treatment.
Discussion
Acute abdominal pain as an initial manifestation of meningococcal infection is extremely uncommon, and can present both as an isolated entity, as well as in the context of meningococcal sepsis. Including ours, we have tracked no more than 19 cases of sharp abdominal pain as initial presentation of invasive meningococcal disease in global literature (Table 1) . Despite equally involving adults and children, more than half (60%) of childhood cases are under six years of age. [2] [3] [4] [5] [6] [7] Based on available data, Neisseria meningitidis serotype C was the most frequently isolated pathogen (∼48% of cases). 3, 4, [7] [8] [9] [10] [11] [12] [13] Tw o cases of serotype B, similar to our case, have also been identified, even though the former involving children. 5, 6 Fever was the most frequent accompanying symptom while a surgical procedure following suspicion of acute abdomen was conducted in 42% of these patients. [3] [4] [5] 7, 8, 11, 14 The etiology of abdominal pain remains obscure. Several theories attempt to explain the underlying pathophysiology associated with this clinical entity including, mesenteric hypoperfusion, septic epiploic micro infarctions, splanchnic invasion via hematogenous spread or ascending infection from the urogenital tract, or immune complex deposition. 2 Contrary to purulent pericarditis, RMP represents a late complication and very few cases have been reported in literature. 1, [15] [16] [17] [18] [19] It develops most frequently 6-15 days after onset of illness and is characterized by a type 3 hypersensitivity reaction, either against the specific serotype of the N. meningitidis or newly antigenic, damaged pericardial tissue because of molecular mimicry with microbial antigens. 20 Severe disease, age (adults and young teenagers), and serogroup C seems to predispose to post-infectious immune associated complications including arthritis, vasculitis, pleuritis, or pericarditis. 15, 16, 20 In line with these observations, our patient was a young adult, presenting in poor clinical condition, with highly elevated inflammatory markers suggestive of severe disease, even though interestingly serogroup B (and not C) was finally isolated. The pericardial fluid in RMP is serous and sterile, and is often associated with polyserositis not responsive to antibiotics but to NSAIDs. 1, 18 RMP may be more severe than purulent pericarditis and cardiac tamponade can be relatively frequent requiring high dosages of steroids and/or pericardiocentesis. 20 Recurrent pericarditis is exceptionally rare after the meningococcal infection ( Table 2) , while the reasons of its recurrence remain unknown, even though genetic factors have been proposed. [15] [16] [17] [18] In these cases, the course of the disease may be chronic and unpredictable, regardless of the therapy given or the triggering cause, while corticosteroid use can induce severe dependence.
Conclusion
It would be intriguing to hypothesize that severe diseasecommonly associated with higher antigenic loads -could have triggered overt immune complex formation and later deposition to abdominal vascular bed and pericardium, responsible for initial presentation and secondary complication respectively. Careful initial examination, close observation and high clinical suspicion may be required so that an atypical presentation, as well as, manifestation during the course of the disease is not overlooked, even after appropriate antibiotic treatment of meningococcal meningitis has occurred.
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